After the end of the last glacial period around 11,700 years ago, forests took over most of Europe, replacing the tundra and steppe and reconquering the land that had been covered by glaciers. Over the last three millennia, Europeans have cleared away the majority of these forests to create space for agriculture, then for towns, cities and infrastructure. Only a few fragments survive today, now known as primeval forests, or ancient woodlands.
The largest patch of the primeval European lowland forest that still exists is the Białowie . za forest, which has been a Unesco World Heritage site since 1979 and part of the EU's Natura 2000 ecological network since 2004. It straddles the border between Poland and Belarus and covers 1,500 square kilometres, which isn't all that muchthe Greater London administrative area is slightly larger.
Wooded mountainsides are still widespread in other parts of Eastern Europe, such as the Carpathian montane conifer forests in Romania, as well as forests in Bosnia-Herzegovina and in the Caucasus area. Ancient woodlands in Western Europe are much smaller, with the largest areas in France, for instance, covering no more than 25 square kilometres.
Old growth forests, with their natural mixture of young, old, and decaying trees and with a diversity of species, offer habitat to a much wider range of animals than managed woodlands. Ecosystem services include carbon storage, air and water purifi cation, soil maintenance, pest control, and climate control.
The recent recovery of some of Europe's larger mammalian species including European bison, beaver and lynx (Curr. Biol. (2013) 23, R939-R943), has been facilitated by the presence of these last refuges of undisturbed nature. Conservationists and proponents of rewilding (Curr. Biol. (2014) 24, R1067-R1070) have been hoping that these forests could be the nuclei to grow more wilderness in a post-industrial European landscape, where space isn't as desperately needed as it once was.
Recently, however, the trend seems to have gone in the opposite direction, with the current Polish government scaling up logging operations at Białowie . za forest, while Romania fails to control illegal harvesting from its forests.
Haunted woods
For those who want to experience European wilderness while it's still there, some ecotourism operators provide guided tours. Wild Poland, for instance, offers packages with bison safari and wolf tracking in the Białowie . za forest, as well as elk safari and beaver watching, in the Biebrza wetlands.
A journalist who tested the offerings for the British newspaper The Guardian felt herself transported to a fairytale wood. "This untouched forest is dominated by oak, lime, bog alder and hornbeam. Much of the area is swampy and feels mysterious, especially when we spot black storks skulking in dark pools. Three wolf packs live here too, and Łukasz quickly found fresh prints and distinctively rank-smelling faeces," Ros Coward reported (http://bit. ly/29g5dO8).
Visitors also get to see glimpses of the remarkable biodiversity supported by the dead wood left to decay naturally. Countless species of invertebrates as well as dozens of rare bird species depend on this. Some rare species of woodpeckers, for instance, require dead trees left standing -something they won't fi nd as easily in tidily managed forests in other parts of Europe.
And yet, this last patch of wilderness is under threat from those who see a forest only in terms of its commercial value as timber to be sold. The Polish government formed in November 2015 by the national-conservative Law and Justice party under prime minister Beata Szydło has recently sanctioned a dramatic increase in logging in those parts of the forest that are not designated as protected area (the Belarusian side is entirely protected).
The government has justifi ed the logging with the infestation of a bark beetle affecting the spruce population of the forest. However, conservation experts from a large number of
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Europe's last wilderness threatened
Eastern Europe still hosts a few surviving islands of genuine wilderness, but loggers are about to decimate those precious habitats for a wide variety of animals, including iconic large mammals like the European bison. Michael Gross reports.
Green world: The presence of decaying trees in primeval and unmanaged woodlands is an important factor in supporting biodiversity. (Photo: Ralf Lotys/Wikipedia.) R642 Current Biology 26, R641-R666, July 25, 2016 droughts stress trees and make them more susceptible to beetle attack. Over the longer-term, climate change is likely to result in a shift in the composition of forest tree species, which can act to reduce bark beetle populations," Norris explains. Christian Temperli from the University of Colorado at Boulder, USA, and colleagues have recently used theoretical modelling to assess this complex network of interactions (Ecosphere (2015) 6, 231). "Allowing forest ecosystems to change 'naturally' is, therefore, an important aspect of their ability to adapt to climate change, and leaving them alone in this way does not make long-term bark beetle problems inevitable. In fact, the opposite may be true as the US study shows," Norris concludes.
In Poland, observers have noted that the planned logging will remove not only spruce trees but also other species that are not affected by the beetle infestation. The suspicion is that the government, in line with local foresters, simply regards the trees of the forest as a resource to be exploited for fi nancial gain.
In a revealing interview with a German newspaper held in January after the Warsaw government clamped down on the freedom of the press, the foreign minister Witold Waszczykowski helpfully explained of which 'diseases' the new government is hoping to cure Poland, including: "a new mix of cultures and races, a world of cyclists and vegetarians, who rely on renewable energies and fi ght against all forms of religion. This has nothing to do with Polish values." In its ultraconservative philosophy, the government is closely aligned with the views of religious leaders (both catholic and orthodox) in the country, who have expressed disdain for conservation efforts and cited the biblical imperative to "subdue the Earth" to justify unfettered exploitation of natural resources.
Logging has started in May, although interventions from Unesco and the EU are still possible and Greenpeace has vowed resistance. It is a tragic irony that the decision-makers fail to appreciate the unique value of the primeval forest that far exceeds the value of the wood that can be cut. Wood is available from managed forests everywhere, but comparable wildlife habitat doesn't exist anywhere else in Europe. And in the long term, the tourism that an intact forest attracts could earn the region more money than any amount of logging.
Criminal cuts
Meanwhile, further south, in the mountainous regions of Romania, illegal activities are the greatest threats to the remaining forests. In two reports published in October 2015 and June 2016, the Environmental Investigation Agency (EIA, www.eia-global.org ), a non-profi t organisation based in Washington DC, USA, has highlighted the extent of industrial-scale illegal logging in Romania and its connection to exports primarily to Japan.
In the 2015 report, Stealing the Last Forest: Austria's largest timber company, land rights, and corruption in Romania (http://bit.ly/29o4IGN ), the EIA showed that large parts -up to half by some estimates -of the Romanian timber production are from trees that were cut illegally. It alleges that the Austrian company Holzindustrie Schweighofer, which started operations in Romania in 2002 and quickly became the largest timber producer in the country, built its success on incentivising illegal logging.
The EIA as well as other NGOs and government agencies have uncovered a whole range of methods used to cut trees beyond the legal limits. The simplest one is to just go a bit further and cut a few more trees along with the ones for which legal permission exists. The Romanian government found that Schweighofer has offered organisations including Unesco, IUCN, WWF and Greenpeace have refuted this argument. They argue that the beetle should be regarded as part of the natural ecosystem in an unmanaged forest and should just be left alone.
As Luc Bas from IUCN has pointed out, stopping the beetle infestation would require removal of most of the spruce population, which would not be possible without destroying the forest. Moreover, the bark beetle has natural predators in the forest, and removing infested trees risks removing them along with their prey.
Similar debates over bark beetle infestation as an argument or pretext for extensive logging have also occurred in North America. In a recent analysis of the published evidence, Diana Six from the University of Montana at Missoula, USA, and colleagues conclude "that there is signifi cant uncertainty about whether the most commonly used beetle timber harvest treatments are, indeed, effective" (Forests (2014), 5, 103-133) .
Moreover, the beetle may only be the catalyst for ecosystem changes ultimately due to climate change and thus unstoppable, as Ken Norris from the Institute of Zoology at London, UK, points out. "In the short-term, it is quite likely that climate change will increase the frequency and severity of beetle outbreaks -warmer winters lead to a beetle population increase because overwinter mortality is reduced; summer bonus payments to loggers who provide 100% of their approved cut as high-quality timber. Realistically, 15% of the cut will be of low quality, so the bonus on 100% delivery effectively incentivises loggers to cut more trees than they are allowed to.
Like the Polish authorities, Romanian foresters have also cited bark beetle infestations as an excuse for large-scale logging operations. The EIA has found evidence of unjustifi ed clear cutting of whole areas under the pretext of fi ghting the beetle infestation, and even of loggers attempting to spread the beetles in order to obtain further permits for sanitary forest clearing.
Property rights on the privately owned forests in Romania are a contentious issue, as the restitution of land after the fall of the Ceauş escu regime has been abused in many cases. A 2013 report from government auditors suggests that around 20% of restitutions of forest land were illegal, which implies that wood taken from that land is also stolen from the rightful owners.
Finally, there are multiple ways of abusing the existing system of controlling the permitted logging. Paperwork may be falsifi ed, or it could be 'recycled' to justify multiple shipments of logs. The widespread use of tricks and cheating at all stages of production has made it easier for companies to launder illegally cut timber.
Schweighofer has denied the allegations made by EIA and government agencies, but it has fi red a high-ranking manager who was caught on camera saying that buying a shipment of logs without proper documentation would be no problem. In response to the increased level of scrutiny on its Romanian operations since 2013, the company has also started to shift some of its activities to neighbouring Ukraine.
In the new report, Built on Lies: New Homes in Japan Destroy Old Forests in Europe (http://bit.ly/29oSoDl), the EIA has named the Japanese companies that buy the largest parts of the tainted timber exported by Schweighofer and asked them to "cancel all contracts with Schweighofer until the company can prove clearly and transparently that it no longer deals in illegally sourced timber." The report also calls on the Japanese government to "enact a prohibition on imports of illegally sourced timber with robust due diligence requirements and dissuasive penalties."
On June 23 rd , the Forest Stewardship Council (FSC) announced that the FSC chain of custody certifi cate issued to Schweighofer has been suspended. This means that the company can no longer market its wood products with the FSC logo. Earlier in the month, Quality Austria, the certifying body that had issued the certifi cate, was banned from issuing new certifi cates following a complaint from WWF Austria.
"Schweighofer can no longer hide behind a fl awed certifi cate in the face of the glaring evidence of its illegal activities," said the EIA's Eurasia programs coordinator David Gehl. "By accepting and incentivising large amounts of illegal timber, the company has been instrumental in the destruction of Europe's last ancient intact forests."
Beyond the importance of the last patches of wilderness for the remainders of Europe's wildlife and biodiversity, the efforts to save these forests from the loggers also has global implications, as the fi ght to limit climate change depends on curbing deforestation in the tropics, and thus in developing countries. The EU plays a vital role in global climate negotiations and initiatives against deforestation in Asia, Africa and Latin America. Forest conservationists from around the world are therefore becoming alarmed by developments in Eastern Europe. As Matthew Struebig of University of Kent in the UK puts it: "The EU often leads by example. If European countries are clearly managing their forests poorly, it makes it diffi cult for us to advocate conservation in other parts of the world."
An unexpected Eden
Elsewhere in Eastern Europe, reporters visiting Chernobyl ahead of the 30 th anniversary of the nuclear disaster of April 1986 saw that wildlife was thriving in the forbidden zone around the reactor, in spite of the exposure to radiation. Wolves, moose, deer, beaver, wild horses and owls were observed thriving in this unexpected and somewhat radioactive garden of Eden. In a systematic study, Sarah Webster from the University of Georgia at Athens, USA, and colleagues found no evidence that the distribution of the populations was affected by the radiation levels still present in some parts of the exclusion zone (Front. Ecol. Environ. (2016) 14, 185-190) .
Maybe the Chernobyl site could set an example for other industrial sites that have fallen out of use, and teach us more generally how best to manage the remaining patches of wilderness -by just leaving them alone.
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